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Stormwater Treatment Practices (STP) 
Not Rated by MassDEP - Summary 
• To be Subject: 
– Project must be a New Development and /or Redevelopment Activity 
that requires the filing of a Wetlands notice of intent or 401 WQ Cert. 
– Project must be subject to Stormwater Standards at 310 CMR 10.05(6)(k) 
or 314 CMR 9.06(6)(a) 
• Underlying Resource Area or BZ performance standards must be met 
• If STP not listed in Table TSS, follow any applicable specifications listed in 
Stormwater Handbook (e.g. Vol. 2, Chap. 2, Proprietary Separators proposed 
as part of new development must only be used as a pretreatment practice 
and cannot be used to provide the required TSS treatment) 
• Information required in Stormwater Checklist must be submitted to issuing 
authority (e.g. water quality volume calculations and studies validating TSS 
water quality treatment claims) 
• Follow process described in Stormwater Handbook, Volume 2, Chapter 4 
Wetland Reg. Requirements 
No Scour to Resource 
Areas/No new untreated 
discharges to wetland 
resource area 
310 CMR 10.05(6)(k)1 
Attenuate peak runoff 
rate  
310 CMR 10.05(6)(k)2 
Provide stormwater 
recharge 
310 CMR 10.05(6)(k)3 
Remove TSS (surrogate) 310 CMR 10.05(6)(k)4 
Maintain stormwater 
practices 
310 CMR 10.05(6)(k)9 
BMP consistent w/TMDL Stormwater Handbook 
Massachusetts Stormwater Handbook 
Volume 2, Chapter 4 
Massachusetts Stormwater 
Characteristics? 
Constituent Concentration NJCAT Tier II 
Protocol 
What To Look For In 
Study 
Total Suspended Solids 59.3 mg/L, average* 100 – 300 mg/L Influent Conc. <60 mg/L 
Suspended Sediment 
Concentration 
62.5 mg/L, median** 
Particle Size Distribution 64% of particles were 
found to be <63 µm** 
< 100 µm PSD < 63 µm 
Total Phosphorus 0.11 mg/L, median** 
Total Nitrogen 1.11 mg/L, median** 
Zinc 122 µg/L, median** 
Chloride (Annual) 822 mg/L, average** 
Chloride (Winter, Jan – Mar) 3,488 mg/L, average** 
**Derived From Smith 2010 (USGS), http://pubs.usgs.gov/sir/2009/5269/ 
  
*Breault 2002 (USGS), http://pubs.usgs.gov/wri/wri024137/pdf/wrir024137.pdf 
  
Massachusetts Stormwater 
Characteristics? 
Factor Massachusetts TARP Tier II 
Protocol 
What To Look For In 
Study 
Number of Storms 0.1-
inch or greater 
126 (Boston, daily storms, 
avg.) 
At least 15, but 
preferably at 
least 20 
The more storms the better 
(20 storms only represent 
about 15% of the year, so 
may be insufficient to 
produce representative 
sample) 
Annual Precipitation Varies By Location 
44-inches (Boston, avg.) 
52-inches (Plymouth avg.) 
At least 50% of 
annual 
precipitation 
At least 50% at location.  
Boston - at least 22-in. 
Plymouth – at least 26-in. 
Adverse Weather 
(snow melt) 
Dec-March period Sampling in 
adverse weather 
Documented that 
sampling included snow 
melt, with at least 1/3 to 
1/4 of samples Dec-March 
Inter-Event Period At least 6-hrs  Documented that at least 
6-hr inter-event period 
occurred between storms 
Massachusetts statistics compiled from 1981 to 2010 period  
  
Selbig 2011 (USGS), http://pubs.usgs.gov/of/2011/1052/pdf/OFR20111052.pdf 
  
  Smith 2010 (USGS), http://pubs.usgs.gov/sir/2009/5269/ 
  
Number of Vehicles Registered In 
Massachusetts By Year 
Compiled from FHWA annual highway statistics, Form MV-1 
Annual Vehicle Miles Traveled in 
Massachusetts By Year 
Compiled from FHWA annual highway statistics, Form MV-2 
Impervious Area Increase 2001-2006  
http://cfpub.epa.gov/si/si_public_file_download.cfm?p_download_id=506291 
 
See: 
Xian 2012, 3.73% increase in Impervious Cover in Massachusetts from 2001 to 2006 
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Table TSS 
- Lists MassDEP Assigned TSS Credits by Practice Type 
Practices That Don’t Have A 
MassDEP Assigned TSS Rating 
Some  LID Practices 
Proprietary / Manufactured Treatment 
Practices By Brand Name 
 
ESSD / LID Practices 
DEP Credit: 90% TSS w/PT 
DEP Credit: 80% TSS w/PT 
DEP Credit: 80% TSS w/PT 
100 ft. 
25 ft. 
2000 ft2 
25 ft. 
12 ft. 
1800 ft2 
ESSD / LID Practices 
LOW IMPACT DEVELOPMENT SITE DESIGN CREDITS 
Massachusetts Stormwater Handbook 
Mention or Depiction 
of Any Brand Names 
Does Not Constitute 
Endorsement or Non-
Endorsement of 
Product Performance 
Disclaimer 
Manufactured / Proprietary 
Stormwater Treatment Products 





Verifications 
• STEP (Strategic Envirotechnology Partnership) 
– STEP no longer serves as a regulatory verification 
– Stormwater reviews were sunset on Jan. 1, 2011 
• MASTEP (Mass. Stormwater Technologies 
Evaluation Project) 
– MASTEP does not serve as a regulatory verification 
– MASTEP only analyzes scientific adequacy of studies 
• TARP (Technology and Reciprocity Partnership) 
– TARP does not serve as a regulatory verification 
– No written reciprocities granted by MassDEP (as of 
April 2013). 
STEP: Sunset Jan. 1, 2011 
http://www.mass.gov/eea/docs/eea/step/040309-step.pdf 
 
See: 
MASTEP STEP 
TARP: No written reciprocities granted 
Massachusetts Stormwater Handbook 
Required To Be Submitted: 
 Identify whether treatment practice qualifies for new 
development, critical area, and /or LHPPL 
requirements 
WQV Calculations 
TSS removal calculations 
Peak flow rate attenuation calculations 
Recharge calculations 
Complete description of proposed practice 
Studies validating performance claims 
Bypass method for stormwater flow in excess of WQV 
O/M Plan 
Water Quality Volume (WQV) 
• Studies need to characterize TSS removal efficiency for 
the first ½ inch or 1-inch WQV for regulatory purposes. 
The WQV is a runoff volume, not a precip. volume. 
• Studies that analyze Suspended Sediment 
Concentration (SSC) without also analyzing TSS are not 
sufficient to validate TSS removal claims for regulatory 
purposes. 
• Some studies characterize SSC as “Bulk TSS.”  “Bulk 
TSS”        TSS. 
• LAB studies may not be sufficient by themselves to 
verify TSS removal claims for regulatory purposes in so 
far as the TARP Tier II testing protocol  requires FIELD 
study. 
Possible Study Sources 
• UMass MASTEP database 
• UNH Stormwater Center 
• International SW BMP Database 
• ETV 
• USGS 
 
UMass MASTEP 
See: http://mastep.net 
 
38 
UNH Stormwater Center 
UNH Biannual Report 
http://www.unh.edu/unhsc/ 
 
See: 
Seasonal Separator Performance 
Seasonal Performance: HS Rose n et al 2009 
http://www.unh.edu/unhsc/sites/unh.edu.unhsc/files/pubs_specs_info/
jee_3_09_unhsc_cold_climate.pdf 
 
See: 
International Stormwater 
BMP Database 
http://www.bmpdatabase.org/ 
 ISWBMP 2012, Manufactured Devices Performance Summary 
TSS 
See: 
ETV 
http://www.epa.gov/etv/vt-wqp.html#SWSATD 
Practice Model Location 
# 
Storm DA (ac) 
TSS (% 
removal) 
SSC (% 
removal) 
TP (% 
removal) 
NO3 (% 
removal) 
Zinc (% 
removal) 
Bay Savers 
Technologies, Inc. 10K GA 15 10 33 82 27 16 -- 
Crystal Stream Water 
Quality Vault 1056 GA 15 4.05 21 89 40 25 -- 
DownStream 
Defender 6 ft. Ø WI 20 5.5 22 33 -- -- -- 
StormFilter Catch 
Basin  CBSF MI 16 0.16 11 9 -- -- 29 
StormFilter with 
Perlite Media GA 15 0.7 50 50 50 -13 52 
StormFilter with ZPG 
Media WI 20 0.19 46 92 30 -- 64 
StormScreen 16x8 ft GA 15 7.3 -- -- -- -- -- 
TerreKleen 09 PA 15 2.5 35 32 -- -- -- 
Vortechs 1000 WI 18 0.25 35 61 21 -- 24 
http://www.epa.gov/nrmrl/std/etv/vt-wqp.html#SWSATD 
 
See: 
USGS 
Practice Model Location 
# 
Storms DA (ac) 
TSS (% 
removal) 
SSC (% 
removal) 
TP (% 
removal) 
Zinc (% 
removal) 
CDS NR SC 12 1.11 54 60 2 32 
Crystal Stream NR SC 12 2.77 50 60 36 56 
Downstream Defender 6 ft. WI 23 1.91 -5 to 12 19 
-9 to     
-19 
StormCeptor NR SC 13 2.24 30 51 32 39 
StormCeptor (w/o 
winter/ snow melt) STC6000 WI 45 4.3 >33 17 17 
StormCeptor (only 
winter/ snow melt)* STC6000 WI 15 4.3 5 
Vortechs NR SC 12 5.9 46 43 14 20 
Vortechs 1000 WI 18 0.25 25 49 21 24 
*Bannerman 2005, using USGS data set 
   Conlon 2008 
   Horwatich 2010 
   Horwatich 2012 
   Waschbusch 1999 
 
http://water.usgs.gov/pubs 
 
See: 
Effects of Lack of Maintenance 
http://www.mass.gov/czm/docs/pdf/cpr/cpr_bmp_report.pdf 
 
See: 
Only 27% of the systems inspected 
were rated functional 
“Approved For Use” Claims  
310 CMR 10.05(6)(k) requires Massachusetts 
Stormwater Handbook specifications to be used – 
Ignore “Approved for Use” Claims 
END 
